Page 1

3GPP TSG-RAN WG4 #65
R4-126609
Nov. 12th – Nov 16th, 2012, New Orleans, USA
Agenda item:
6.15.1.3
Source: 
Qualcomm Incorporated
Title: 
Cell identification simulations based on proposed side conditions
Document for:
Discussion
1 Introduction
In RAN4 64bis, an agreement was made on cell identification side conditions, and a WF was agreed in [1] on simulation assumptions for link-level cell identification evaluation. The key agreements (WF) are captured below

· Interference side conditions: Es/Iot = -11.07dB, Ei,1/Noc=4dB, Ei,2/Noc=2dB;

· Prioritize non-MBSFN-ABS and do not preclude MBSFN-ABS for simulation;

· Reference receiver for cell detection;

·  SS interference cancelling receiver for modelled aggressor macro cells;

· Consider both cancelling two interference cells and one interference cells for the simulation in the next meeting, assuming two interference cells are explicitly modelled.

In this contribution we provide simulation results according to the agreed simulation assumptions. We provide results for FDD non-MBSFN ABS.
2 Discussion
2.1 Link-level simulation assumptions

For reference we provide link level assumptions copied from [1].

Table 1: Link-level simulation parameters for PSS/SSS
	Parameter
	Unit
	Cell 1, 2
	Cell 0

	E-UTRA RF Channel number
	-
	Channel 1
	Channel 1

	Cell type
	
	Aggressor
	To be identified

	Cell Identifier
	
	unknown to UE
	known to UE (Rel-10) 

	Data and Control PSD relative to RS PSD
	dB
	0
	0

	P-SCH and S-SCH PSD relative to RS PSD
	dB
	0
	0

	System bandwidth
	RB
	6
	6

	RB Utilization
	%
	100
	100

	Data Modulation
	-
	QPSK
	QPSK

	Frame Structure Type
	-
	1
	1

	
	
	2
	2

	DRX
	
	OFF
	OFF

	CP Length
	-
	Normal
	Normal

	Frequency Offset relative to UE frequency reference
	Hz
	0
	0

	Relative delay of 1st Path w.r.t. cell 0: (fixed delay)
	ms
	CP/2
	0

	SNR
	dB
	SNR1 = 4 dB, SNR2 =2 dB
	-4

	Es/Iot
	dB
	Calculated based on SNR levels
	(Es/Iot)0=-11.07 dB

	Number of Tx antennas
	-
	1
	1

	TDD Uplink-downlink configuration
	
	1
	1

	TDD Special sub-frame configuration
	
	6
	6

	Number of Rx antennas (uncorrelated with equal gain)
	
	2
	2

	Propagation conditions
	
	AWGN, EPA5, ETU30, ETU70

	Note: Timings of cell 1 and cell 2 are unknown to the UE.


Table 3: SSS sequences in different cells
	case #
	Cell 0
(Target cell)
	Cell 1

(Strongest interferer) 
	Cell 2

(Weaker interferer)

	 1
	psc3
	fssc1a, fssc1b
	PCI= 17
	psc3
	fssc2a, fssc1b
	PCI=269
	psc1
	fssc2a, fssc1b
	PCI=268

	2
	psc3
	fssc1a, fssc1b
	PCI= 17
	psc3
	fssc3a, fssc1b
	PCI=347
	psc2
	fssc1a, fssc1b
	PCI= 15

	3
	psc1
	fssc1a, fssc2b
	PCI=106
	psc1
	fssc4a, fssc2b
	PCI=190
	psc2
	fssc3a, fssc2b
	PCI=423

	4
	psc3
	fssc1a, fssc2b
	PCI=107
	psc3
	fssc3a, fssc2b
	PCI=425
	psc3
	fssc3a, fssc1b
	PCI=347

	5
	psc3
	ssc3a, ssc3b
	PCI=113
	psc1
	ssc1a, ssc1b
	PCI=109
	psc2
	ssc2a, ssc2b
	PCI=120

	6
	psc1
	ssc3a, ssc3b
	PCI=112
	psc1
	ssc1a, ssc1b
	PCI=109
	psc2
	ssc2a, ssc2b
	PCI=120

	7
	psc1
	ssc1a, ssc3b
	PCI=196
	psc1
	ssc1a, ssc1b
	PCI=109
	psc2
	ssc2a, ssc2b
	PCI=120

	8
	psc3
	ssc1a, ssc1b
	PCI=110
	psc1
	ssc1a, ssc1b
	PCI=109
	psc2
	ssc2a, ssc2b
	PCI=120

	9
	psc3
	ssc1a, ssc1b
	PCI=110
	psc1
	ssc1a, ssc1b
	PCI=109
	psc2
	ssc1a, ssc1b
	PCI=108

	10
	psc1
	ssc3a, ssc3b
	PCI=112
	psc1
	ssc1a, ssc1b
	PCI=109
	psc1
	ssc2a, ssc2b
	PCI=121


Table 4: PSS, SSS indices for simulations

	Label
	Code index
	Cell group index

	psc1
	29
	-

	psc2
	25
	-

	psc3
	34
	-

	(fssc1a, fssc1b)
	(5, 6)
	5

	(fssc2a, fssc1b)
	(2 6)
	89

	(fssc3a, fssc1b)
	(1,6)
	115

	(fssc1a, fssc2b)
	(5,7)
	35

	(fssc4a, fssc2b)
	(4,7)
	63

	(fssc3a, fssc2b)
	(1,7)
	141

	(ssc1a, ssc1b)
	(6, 8)
	36

	(ssc2a, ssc2b)
	(10, 12)
	40

	(ssc3a, ssc3b)
	(7, 9)
	37

	(ssc1a, ssc3b)
	(6, 9)
	65


For each scenario, we look at the cell detection performance of a UE, employing
· IC of both interferers (“IC 1,2”)
· No PSS/SSS IC (“No IC”)
For PSS/SSS detection, we assume that the searcher is run periodically every 40ms within which it uses 4 bursts of PSS and 4 bursts of SSS for PSS and SSS cancellation, if applicable, and detection, respectively.
2.2 Performance metrics

The results are presented in terms of the cell identification delay (T_identify). The cell identification delay is the time required by the UE to fully detect the cell (cell 0 in this case) by detecting its PSS/SSS sequences but excluding the L1 RSRP measurement period. We present the results for the 90th percentile of the intra-frequency cell identification delay.

2.3 Simulation results
Table 1 summarizes the cell detection performance.
Table 1: 90%-ile cell detection delay (excluding the L1 measurement period)
	Interferer

Case
	IC 1,2
	No IC

	
	AWGN
	EPA5
	ETU30
	ETU70
	AWGN
	EPA5
	ETU30
	ETU70

	1
	<100
	<100
	<100
	<100
	>1200
	228
	238
	218

	2
	<100
	<100
	<100
	<100
	<100
	196
	180
	168

	3
	<100
	<100
	<100
	<100
	<100
	161
	163
	149

	4
	<100
	<100
	<100
	<100
	<100
	235
	230
	227

	5
	<100
	<100
	<100
	<100
	1044
	240
	355
	273

	6
	<100
	<100
	<100
	<100
	>1200
	300
	332
	381

	7
	<100
	<100
	<100
	<100
	>1200
	212
	268
	228

	8
	<100
	<100
	<100
	<100
	>1200
	228
	266
	262

	9
	<100
	<100
	<100
	<100
	<100
	197
	220
	208

	10
	<100
	<100
	<100
	<100
	288
	327
	400
	401


From the above results, we observe that the Rel-8 cell detection requirement of 600msec (800msec if we include measurement period of 200msec) can be fairly easily met with 2 cell PSS/SSS IC. We also showed in our previous contribution that the Rel-8 requirement of 600msec can be easily met with 1 cell PSS/SSS IC for even stronger aggressors having SNR1 = 5 dB, SNR2 =3 dB [2]. 
Observation: Rel-8 delay of 600msec (800msec if measurement period of 200msec is included) can be fairly easily met with either 1 cell or 2 cell PSS/SSS IC.
Note that in eICIC, the delay requirement had to be relaxed to 800mse (1000msec including the measurement period) because Rel-8 baseline UEs were assumed despite adding an aggressor. For FeICIC, this relaxation is no longer needed as the UEs should be able to handle interference, which is very well confirmed by the simulation results above. Thus, we propose to use the Rel-8 cell detection requirement of 600msec.
Proposal 1: Use Rel-8 delay of 600msec (800msec if measurement period of 200msec is included) for FeICIC cell identification.
2.4 Further Discussions
As cell identification includes a RSRP measurement, it is important to make sure that the test covers various CRS collision scenarios. In particular, aggressors with colliding CRS have potentially bigger impact on RSRP measurement, requiring the UE to properly cancel the aggressors’ CRS for accurate measurement. On the other hand, aggressors with non-colliding CRS have only secondary impact on RSRP. Therefore, for the test to include UE’s proper handling of CRS interference, it is preferable to have the first aggressor as colliding CRS and the second aggressor as non-colliding CRS.
Proposal 2: The first aggressor has colliding CRS with respect to the victim cell, and the second aggressor has non-colliding CRS with respect to the victim cell.
3 Conclusions
Observation: Rel-8 delay of 600msec (800msec if measurement period of 200msec is included) can be fairly easily met with either 1 cell or 2 cell PSS/SSS IC.

Proposal 1: Use Rel-8 delay of 600msec (800msec if measurement period of 200msec is included) for FeICIC cell identification.
Proposal 2: The first aggressor has colliding CRS with respect to the victim cell, and the second aggressor has non-colliding CRS with respect to the victim cell.
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